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SYSTEM AND METHOD FOR IDENTIFYING A CALLING PARTY 

a 



BACKGROUND OF THE INVENTION 
Field of the Invention 

This invention relates to telecommunications networks and, more particularly, 
to a system and method for providing a ringing tone indicative of calling party 
identification to a mobile station. 

Description of Related Art 

With the venue of improved wireless telecommunications networks, it is now 
possible to obtain a wide variety of services. One of the services much appreciated, 
is the display of the calling party identification on a screen of a mobile station upon 
receipt of an incoming call. To really benefit from this service, the mobile subscriber 
needs to keep the mobile station at hand. Thus, whenevCTihe^mqbi^station rings^the 
mobile subscriber has to reach and pick up the mobile station in order to know who 
is calling and whether or not the call will be answered. However, this is not always 
possible and in certain occasions, such as when driving a car, it can even cause a 
dangerous situation. 

Certain mobile station manufacturers offer an integrated memory in which the 
mobile subscriber can enter a list of calling party identifications, and determine 
different ringing tones to be applied thereto. Such a memory takes space, and with the 
newer generations of mobile stations, which keep fess^^jgg ^ l^- th e ^sgac e is 
^ fffi j ^ ^ memory 
for providing ringing tones as a function of calling party identifications is not 
desirable. 

In order to overcome the disadvantage of existing solutions, it would be 
advantageous to have a system and niethod^^^ 
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indicative of calling party identification, ^yhile not requiring extra memory in th e 
mobile station. The present invention provides such a system and method. 

SUMMARY OF THE INVENTION 

In one aspect, the present invention is a system for providing a ringing tone 
indicative of calling party identification to a mobile station in a telecommunications i 
network. The system comprises a subscriber database and a switching node. The 
subscriber database stores information on ringing tones to be used for the mobile] 
station as a function of calling party identification. The switching node receives an] 
incoming call that includes the calling party identification. The information on the' 
ringing tone to be used is also sent from the subscriber database to the switching node. 
The switching node^msendslppropriate ringinglong while alerting the mobile 
station. 

Another preferred embodiment of the present invention relates to the 
corresponding method for providing a ringing tone indicative of the c alling party 
identification to a mobile station in a telecommunications network. The method 

involves a step of storing in a subscriber database information on ringing tones to be 

? ■ — — - ~* 

used for the mobile station as a function of calling party identification. The method, 
further comprises a step of receiving at a switching node an incoming call including 
the calling party identification. The next step of the method is to obtain from the 
subscriber database the inform ation o njtre ringing tone to be used. Finally, the 
method also comprises a step of sen ding the information on the ringing ton e to be used 
to the mobile station. 



BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will be better understood and its numerous objects and 
advantages will become more apparent to those skilled in the art by reference to the 
following drawings, in conjunction with the accompanying specification, in which: 

FIGURE 1 is a block diagram of a portion of a telecommunications network 
according to a first embodiment of the invention; 
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FIGURE 2 is a table of information of ringing tones to be used as a function 
of calling party identification according to the first embodiment of the present 
invention; 

FIGURE 3A is a table of information of ringing tones to be used as a 
function of calling party identification stored in a subscriber database according to 
a variant of the first embodiment of the present invention; 

FIGURE 3B is a table of predetermined codes and their corresponding ringing 
tone parameters stored in a mobile station according to a variant of the first 
embodiment of FIGURE 3 A; 

FIGURE 3C is a table of predetermined codes according to a variant of the 
preferred embodiment of the invention wherein the calling party Id is matched to 
preset melodies; 

FIGURE 4 is a nodal operation and message flow diagram illustrating the 
first preferred embodiment of the present invention operation for providing a 
ringing tone indicative of the calling party identification; 

FIGURE 5 is a block diagram of a portion of a telecommunications network 
in a WIN environment; 

FIGURE 6 is a nodal operation and message flow diagram illustrating the 
method of providing a ringing tone indicative of the calling party identification, in a 
NON-WIN environment; and 

FIGURE 7 is a nodal operation and message flow diagram illustrating the 
method of providing a ringing tone indicative of the calling party identification, in a 
WIN environment. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Reference is now made to FIGURE 1 where there is shown a block diagram 
of a portion of a telecommunications network 10. The telecommunications network 
10 is a -wireless network (also referred as a cellular telecommunications network). 
Figure 1 shows a first embodiment of the invention, wherein a subscriber database 12 
keeps information on subscribers, such as services subscripted to. The 
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telecommunications network 10 also includes a switching node 14, which switches 
and connects calls received from and directed to mobile station 1 6 through base station 
18. It is understood that only one switching, node 14, base station 18 and mobile 
station 16 are shown, but that several switching nodes, base stations and mobile 
stations could also be involved, as known in the art. The subscriber database 12 is 
connected to the switching node 14 through a signalling link 20. The switching node 
14 communicates with the base station 18 through a signaling link 22 and voice link 
24 (in broken line). 'Me base station 18 communicates with proximately located 
mobile station 16 through a radio link 26. 

Several standards such as the (AMPS), (D-AMPS) and GSM may 10 be used 
for the telecommunications network 10. In the AMPS and DAMPS standards, the 
subscriber database 12 is referred to as a Home Location Register (HLR)» as well the 
subscriber database may be referred to as the home location register (HLR) and the 
service control point (SCP), while the switching node 14 is referred to as a Mobile 
Switching Center (MSC). 

According to the first embodiment of the present invention, the 
telecommunications network 10 provides a ringing tone indicative of calling party 
identification to the mobile station 16. For doing so, the subscriber database 12 stores 
information on ringing tones to be used for the mobile station 16 as a function of 
calling party identification. 

The switching node 14 receives an incoming call. The incoming call includes 
the calling party identification. Through the signaling link 20, the switching node 
obtains the information on the ringing tone to be used from the subscriber database 12. 
The information on the ringing tone to be used, obtained by the switching node 14, is 
sent to the mobile station 16 through the signaling link 22 and the radio link 26. 

Referring now to FIGURE 2, there is shown a table of 5 information of 
ringing tones to be used as a function of calling party identification according to the 
first embodiment of the present invention. For each mobile station having 
subscribed to the service of ringing tone indicative of calling party identification, 
the subscriber database 12 selects and stores information such as shown in table 30. 
The calling party identification and the corresponding ringing tone are selected and 
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preferably entered by mobile subscribers. Typically, the calling party identification 
32 is a 1 0 digits phone number. There is also included a value of calling party 
identification which corresponds to a no match situation 34 and which is identified 
as a default value. 

For each calling party identification 32, there is provided information on the 
corresponding ringing tone 36. The ringing tone 36 is typically characterized by a 
period value 38, a pitch value 40 and a cadence value 42. 'M e period value 38, also 
sometimes called duration value, indicates the number of cycle of cadence that will 
be repeated in a predetermined period of time. Usually, the period value 38 is 
equal to 1 cycle of cadence. The pitch value 40 indicates whether a medium pitch 
(which is normally the standard pitch), a high pitch or a low pitch are preferred. 
The cadence value 42 indicates the rhythm of the ringing tone. For example, the 
cadence value 42 could be equal to a 2-second pulse followed by a 4- second 
silence. Alternatively, the cadence value 42 could also be two pulses of 0.8 
seconds separated by a silence of 0.4 seconds and followed by a silence of 4 
seconds. Finally, the cadence value could also be two pulses of one second, 
separated by a silence of 1 second and then followed by a silence of 3 seconds. Me 
ringing tone information 36 could also comprise more elaborated parameters so as 
to imitate portions of well-known melodies, although this variant of the invention is 
not shown in FIGURE 2. 

Referring now to FIGURES 3 A and 313, there is respectively shown a table 
of information of ringing tones to be used as a function of calling party 
identification stored in a subscriber database 12. Also shown is a table of 
predetermined codes and their corresponding ringing tone parameters stored in a 
mobile station according to a variant of the first embodiment of the present 
invention. According to this variant of the first embodiment, the table 30 shown on 
FIGURE 2 is divided in 2 tables 50 and 52. Table 50 is stored in the subscriber 
database 12 while table 52 is stored in the mobile station. Table 50 includes the 
calling party identifications 32 selected and stored by the mobile subscriber. For 
each calling party identification 32, the mobile subscriber associates a 
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predetermined code 54 which corresponds in the table 52 stored in the mobile 
station to ringing tone information 36. 

Table 52 includes t he ^edeteFn^cdtCodej^ and the corresponding ringing^ 
{one infonnatio^ 

co^^^^yjggj^gglgj^^ 42 J 

or any othe^yn^fringing ton^inform^on^r hus. in this sec ond varianLofcthe 
first embodiment, the information sent from a the,subscriber,database»lr2<tQithe M 



mobile station 1 6 is only t he predetermined code 54..instea dtof«thetneriod«fialueL 38g 
pitch value 40 and ca dence value42jisg[in_0ie M fi^ 

embodiment. Furthermore, it might be desirabl^forAem^n^AsOT^^ 
associate preexisting ringing tones or melodies a vailable in the mobile station 16 1<3 
the pred etermined co5^ 54T^w^Am^te 

having to manually select the period value 38, the pitch value 40 and the cadence A 
value 42. •^^^"^^^^^^^^^^^^^^■i^^^^^^^™ 

Referring now to FIGURE 3C, there is shown a table of information of 
predetermines codes. Each of these codes is corresponding to ringing melodies stored 
in the mobile station, according to a variant of the invention. 

Referring now to FIGURE 4, there is shown a nodal operation and message 
flow diagram illustrating the first embodiment of the invention. The nodes shown in 
diagram 60 are the switching node 14 and the subscriber database 12, and also 
involved is the mobile station 1 6. It should be noted that the base station 1 8 has been 
omitted from FIGURE 4 so as to simplify the drawing, but it is understood that all 
messages exchanged between the switching node 14 and the mobile station 16 transit 
through the base station 18. First, the calling party identification and the 
corresponding ringing tone information or predetermined code (as previously 
described with respect to FIGURES 2, 3A and 3B) are stored in the subscriber 
database 12 via administrative procedures. These procedures may involve an operator 
programming the ringing parameters as demanded by the subscriber, or an automatic 
interface allowing the subscriber to enter the ringing parameters for each caller. 

Upon receipt of an incoming call 64 in the switching node 14, a 10 Location 
Request Message 66 is sent from the switching node 1 4 to the subscriber database 1 2. 
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If the incoming call 64 includes calling party information, the calling party information 
is sent in the Location Request Message 66. Such a Location Request Message 66 
may be sent in ANSI-41 standard in order to obtain from the subscriber database 12 
information on the services subscripted to by the mobile subscriber and to obtain ~ 
location information stored. However, any similar message in any appropriate 
standard could also be used to perform the same task. Upon receipt of the Location 
Request Message 66, the subscriber database 12 identifies the subscriber services 
(ACTION 68). A verification of appropriate ringing tone information is performed in 
the subscriber database (ACTION 70), as a function of the calling party identification 
received from the switching node 14. If no calling party identification is detected in 
the Location Request Message 66, the subscriber database 12 uses the default value. 
Then, a Location Request Result Message 72, including the appropriate ringing tone 
information is sent to the switching node 14. After reception of the Location Request 
Return Result message, the call may be delivered from the gateway MSC to the 
serving switching node 1 4. The mobile station 16 is then paged and alerted (ACTION 
74) with the ringing tone information received previously. The message 74 preferably 
is an IS 136 standard message, but any similar message having a different format may 
be used as well. Upon receipt of the message 74, the mobile station 16 rings 
(ACTION 77) with a ringing indicative of the calling party identity. 

Reference is now made to FIGURE 5, which shows a block diagram of a 
portion of the telecommunications network 1 0 in accordance with the second preferred 
embodiment of the present invention. In that second embodiment, the 
telecommunications network 10 includes the subscriber database 12 and a service 
control point 13, which contains and executes certain intelligent logics for WIN 
services for mobile stations, in co-operation with the subscriber database 12. The 
telecommunications network 10 also includes a gateway/originating switching node 
15, which switches and connects calls received to an appropriate serving switching 
node 14. As previously described, the serving switching node directs the calls to the 
mobile station 16 through base station 18. It is understood that only one serving 
switching node 14, base station 18 and mobile station 16 are shown, but that several 
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switching nodes, base stations and mobile stations could also be involved, as known 
in the art. 

The gateway/originating switching node 15 is connected to the switching 
node 14 through a trunk link 23, and is also connected to the subscriber database 12 
through a signaling link 19. 

According to the second preferred embodiment of the present invention 
which defines the invention in a WIN environment, the telecommunications 
network 10 provides a ringing tone indicati ve of calling party identification to the 
mobile station 16. For doing so, the Service Control Point 13 stores information on 
ringing tones to be used for the mobile station 16 as a function of calling party 
identification, and the service control point 13 has necessary logic to execute 
certain services, such as the present invention. 

Referring now to FIGURE 5, the gateway/originating switching node 15 
receives an incoming call 64. The incoming call 64 includes the calling party 
identification. The location request is performed through the signaling link 19, 
while the routing request is performed via the signalling link 20. Once the call is 
delivered to the serving MSC 14, the ringing tone information is obtained through 
the signalling link 27 and is sent to the mobile station 1 6 through the signaling link 
22 and the radio link 26. 

Figure 6 is a nodal operation and message flow diagram that illustrates the 
detailed version of the preferred embodiment of the invention in a NON-WIN 
environment. This is a more detailed diagram than the one presented in FIGURE 4. 
When a call is placed, a LOCREQ message 66 is directed to the Subscriber 
database 12, which identifies the subscriber services of the called party (ACTION 
68). Then, a SERVREQ message is sent by the subscriber database 12 to the 
service control point 13 for requesting the distinctive ringing parameters 
corresponding to the calling party. Me service control point detects these 
parameters (ACTION 70) in the tables 30 or 50 and returns this information 
through SERVREQ answer 71 to the subscriber database 12. Upon receipt of the 
ringing tone information, the subscriber database 12 forwards it to the serving 
MSC, as shown in FIGURE 6, through AMON 73. The serving MSC answers with 
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a Routreq Response message to the subscriber database 12, which in turn sends a 
Locreq Response message 72 to the gateway MSC. The call 64 is delivered 
(ACTION 75) to the serving MSC which alerts the mobile station 16 with the 
distinctive ringing corresponding to the caller party (ACTION 74). 

Figure 7 is a nodal operation and message flow diagram that illustrates the 
detailed version of the preferred embodiment of the invention in a WIN 
environment. 

When a call is placed, a LOCREQ message 66 is directed to the subscriber 
database 12, which identifies the subscriber services of the called party (ACTION 68). 
Then, the subscriber database 12 sends a ROUTREQ message to the serving MSC, 
which answers with a routreq answer 76. A locreq answer is then sent from the 
subscriber database 12 to the gateway MSC (ACTION 72). The call is then delivered 
from the gateway MSC 1 5 to the serving MSC 14 (ACTION 75). Upon receipt of the 
call delivery message 75, if the called subscriber is WIN-capable, the serving MSC 
launches a FAVAEL message 78 to the service control point 13 for requesting the 
distinctive ringing tone information. The SCP 13 determines the right ringing tone 
information to be sent according to the calling party ID received (ACTION 70), and 
returns it to the serving MSC 14 through a FAVAIL response 80. Finally, the mobile 
station 16 is alerted (ACTION 74) using the distinctive ringing tone that correspond 
to the current calling party. It is thus believed that the operation and construction of 
the present invention will be apparent from the foregoing description. While the 
method and system shown and described has been characterized as being preferred, it 
will be readily apparent that various changes and modifications could be made therein 
without departing from the spirit and scope of the invention as defined in the following 
claims. 
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WHAT IS CLAIMED IS: 



1. 



A system for providing a ringing tone indicative of calling party 



identification to a mobile station in a telecommunications network, the system 
comprising: 

a subscriber database storing information on ringing tones to be used for the 
mobile station as a function of calling party identification; and 

a switching node for receiving an incoming call including the calling party 
identification, the switching node obtaining from the subscriber database the 
information on the ringing tone to be used, and 



s ending the information; on the* m^gjonejto be used to the mobile station. 



identification to a mobile station of claim 1 , wherein the information on ringing tones 



to be used sto red in the subscr iber database is^selected by a mobile subscriber. 

r- \r ' / 

3. The system for providing a ringing tone indicative of calling party 
identification to a mobile station of claim 1, wherein: 

the subscriber database is a Home Location Register (HLR); and 
the switching node is a Mobile Switching Center (MSC). 

4. The system for providing a ringing tone indicative of calling party 
identification to a mobile station of claim 3, wherein the subscriber database further 
comprises a service control point (SCP) for storing and providing ringing tone 
information associated with predefined calling parties. 

5. The system for providing a rn iging tone indicative of calling party 
identifi cation to a mobile station of claim 1, wherein the information on the ringing 
tone to be used is sent from the switching node to the mobile station. 




2. 



The system for providing a ringing tone indicative of calling party 
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6. The system for providing a ringing tone indicative of calling party 
identification to a mobile station of claim 5, wherein the information on the ringing 
tone to be used comprises pitch, cadence and duration. 

7. The system for providing a ringing tone indicative of calling party 
identification to a mobile station of claim 5, wherein: 

the information on the ringing tone to be used is a predetermined cod e; and 
th e mobile station further comprises a table indicating for the predetermined 
cod e corresponding pit ch, cadence and durat ion. 

8. The system for providing a ringing tone indicative of calling party 
identification to a mobile station of claim 1, wherein the subscriber database has a 
default value of ringing tone for undefined calling party identifications. 

9. A method for providing a ringing tone indicative of calling party 
identification to a mobile station in a telecommunications network, the method 
comprising steps of: 

storing in a subscriber database information on ringing tones to be used for 
the mobile station as a function of calling party identification; 

receiving at a switching node an incoming call including the calling party 
identification; 

obtaining from the subscriber database the information on the ringing tone 
to be used; and 

sending the information on the ringing tone to be used to the mobile station. 

10. The method for providing a ringing tone indicative of calling party 
identification to a mobile station of claim 9, wherein the step of storing the 
information on ringing tones to be used is performed by a mobile subscriber. 
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11 . The method for providing a ringing tone indicative of calling party 
identification to a mobile station of claim 9, wherein: 

the subscriber database is a Home Location Register (HLR); and 
the switching node is a Mobile Switching Centre (MSC). 

12. Me method for providing a ringing tone indicative of calling party 
identification to a mobile station of claim 11, wherein the subscriber database 
further comprises a service control point (SCP). 

13. The method for providing a ringing tone indicative of calling party 
identification to a mobile station of claim 9, wherein the step of sending the 
information on the ringing tone to be used comprises sending said information from 
the the switching node to the mobile station. 

1 4. The method for providing a ringing tone indicativ calling party 
identification to a mobile station of claim 1 3, wherein information on the ringing 
tone to be used comprises pitch, cadence 20 duration. 

1 5. The method for providing a ringing tone indicative of calling party 
identification to a mobile station of claim 13 wherein: 

the information on the ringing tone to be used is a predetermined code; and 

the method further comprises steps of:: 

storing in the mobile station further a table indicating for the 
predetermined code corresponding pitch, cadence and duration; and 

upon receipt of the information on the ringing tone at the mobile 
station, consulting the table to obtain the pitch, cadence and duration to be used. 

16. The method for providing a ringing tone indicative of calling party 
identification to a mobile station of claim 15, wherein the subscriber database has a 
default value of ringing tone for undefined calling party identifications. 
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